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(57) ABSTRACT

An article storage facility comprises a plurality of storage
units for storing transporting containers for substrates and
inactive gas feed passages for supplying inactive gas to each
of' the plurality of said storage units. The plurality of storage
units are divided into a plurality of sections. The inactive gas
feed passages include section feeding portions which supply
the inactive gas to the sections, and storage unit feeding
portions which divert and supply the inactive gas, that is
supplied to a respective section by an associated one of the
section feeding portions, to the plurality of storage units in the
respective section. The article storage facility includes a
bypass portion which allows communication between two or
more storage unit feeding portions, and a bypass switching
valve that can be switched between an open state in which the
inactive gas can be communicated through the bypass portion
and a closed state in which the inactive gas cannot be com-
municated through the bypass portion.

7 Claims, 10 Drawing Sheets
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1
ARTICLE STORAGE FACILITY AND
ARTICLE STORAGE METHOD

FIELD OF THE INVENTION

The present invention relates to an article storage facility
comprising a plurality of storage units for storing transporting
containers for housing substrates, a transport device for trans-
porting the transporting containers to the plurality of storage
units, inactive gas feed passages for supplying inactive gas to
each of the plurality of said storage units, a discharge portion
for discharging the inactive gas supplied to an associated one
of the storage units by an associated one of the inactive gas
feed passages into the interior of an associated one of the
transporting containers stored in the associated one of the
storage units, wherein the plurality of storage units are
divided into a plurality of sections, wherein the inactive gas
feed passages include section feeding portions which divert
and supply the inactive gas to each of the plurality of sections,
and storage unit feeding portions which divert and supply the
inactive gas, that is supplied to a respective section by an
associated one of the section feeding portions, to each of the
plurality of storage units in the respective section, as well as
to an article storage method using such an article storage
facility.

An example of article storage facilities such as one
described above is disclosed in JP Publication of Application
No. 2010-182747 (Patent Document 1). The article storage
shelf with a purging function and provided in an article stor-
age facility of Patent Document 1 includes a plurality of
storage units for storing transporting containers such as
FOUPs, etc. forhousing semiconductor waters. And the facil-
ity is configured to supply inactive gas, such as nitrogen gas or
gaseous argon, to each of the storage units by means of
inactive gas feed passages and to discharge the inactive gas to
the interior of each transporting container with a discharge
portion.

In the facility disclosed in Patent Document 1, the inactive
gas is injected into the interior of the transporting container
through the discharge portion when a transporting container
is stored in a storage unit to discharge oxygen gas, vapor, etc.
that have negative effects on the substrates out of the trans-
porting container and to fill the interior of the transporting
container stored in the storage unit with the inactive gas. This
reduces the occurrences of negative effects, such as oxidiza-
tion etc., on the substrates stored in the transporting container.

With the article storage facility of Patent Document 1
described above, however, the transporting container contin-
ues to be stored in the same storage unit even if the inactive
gas is not properly supplied to the storage unit due to damage
to a section feeding portion or failure of a device, such as a
flow rate adjusting valve, provided at a connection between a
section feeding portion and a storage unit feeding portion.
Thus, the environment in a transporting container worsens if
the inactive gas is not properly supplied to its storage unit,
because, for example, the ambient air flows into the transport-
ing container, allowing negative effects on the substrates in
the transporting container to occur.

SUMMARY OF THE INVENTION

In light of this background, an article storage facility is
desired in which negative effects on substrates in a transport-
ing container stored in a storage unit can be prevented from
occurring even when it becomes impossible to properly sup-
ply inactive gas to a storage unit.

10

15

20

25

30

35

40

45

50

55

60

65

2

The article storage facility in accordance with the present
invention comprises:

a plurality of storage units for storing transporting contain-
ers for housing substrates;

atransport device for transporting the transporting contain-
ers to the plurality of storage units;

inactive gas feed passages for supplying inactive gas to
each of the plurality of said storage units;

a discharge portion for discharging the inactive gas sup-
plied to an associated one of the storage units by an associated
one of the inactive gas feed passages into the interior of an
associated one of the transporting containers stored in the
associated one of the storage units;

wherein the plurality of storage units are divided into a
plurality of sections,

wherein the inactive gas feed passages include section
feeding portions which divert and supply the inactive gas to
each of the plurality of sections, and storage unit feeding
portions which divert and supply the inactive gas, that is
supplied to a respective section by an associated one of the
section feeding portions, to each of the plurality of storage
units in the respective section,

wherein the article storage facility further includes a
bypass portion for allowing communication between two or
more of the storage unit feeding portions among the plurality
of storage unit feeding portions; and

a bypass switching valve that can be switched between an
open state in which the inactive gas can be communicated
through the bypass portion and a closed state in which the
inactive gas cannot be communicated through the bypass
portion.

With the above-described arrangement, the inactive gas
can be allowed to flow among the plurality of storage unit
feeding portions that are communicated to each other by
switching the bypass switching valve to the open state. Thus,
even if the amount of the inactive gas supplied to a storage
unit decreases to below a proper supply amount or if the
inactive gas is not supplied to the storage unit at all due to
damage to a section feeding portion or failure of a device,
such as a flow rate adjusting valve, provided at a connection
between a section feeding portion and a storage unit feeding
portion, the inactive gas can be allowed to flow, through the
bypass portion, from the storage unit feeding portion of a
section to which the inactive gas is properly supplied to the
storage unit feeding portion of the section to which the inac-
tive gas is not properly supplied, by switching the bypass
switching valve to the open state. As a result, negative effects
on the substrates that are stored in the storage units can be
prevented from occurring.

The technical features of the article storage facility in
accordance with the present invention can be applied also to
an article storage method, which is thus within the scope of
the present invention. The functions and effects associated
with the article storage facility described above can be also
achieved with this article storage method.

Specifically, an article storage method in accordance with
the present invention is a method that uses an article storage
facility that includes:

a plurality of storage units for storing transporting contain-
ers for housing substrates;

atransport device for transporting the transporting contain-
ers to the plurality of storage units;

inactive gas feed passages for supplying inactive gas to
each of the plurality of said storage units; and

a discharge portion for discharging the inactive gas sup-
plied to an associated one of the storage units by an associated
one of the inactive gas feed passages into the interior of an
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associated one of the transporting containers stored in the
associated one of the storage units;

wherein the plurality of storage units are divided into a
plurality of sections,

wherein the inactive gas feed passages include section
feeding portions which divert and supply the inactive gas to
each of the plurality of sections, and storage unit feeding
portions which divert and supply the inactive gas, that is
supplied to a respective section by an associated one of the
section feeding portions, to each of the plurality of storage
units in the respective section,

wherein the article storage facility further includes a
bypass portion for allowing communication between two or
more of the storage unit feeding portions among the plurality
of storage unit feeding portions;

a bypass switching valve that can be switched between an
open state in which the inactive gas can be communicated
through the bypass portion and a closed state in which the
inactive gas cannot be communicated through the bypass
portion;

a section supply state detecting device for detecting a sup-
ply state of the inactive gas to an associated one of the plu-
rality of sections;

a switched state detecting device for detecting a switched
state of the bypass switching valve; and

a controller for performing a supply state determination
which is a determination as to whether the inactive gas is
properly supplied based on detected information from the
section supply state detecting device,

the article storage method comprising the following step
that is performed by the controller:

a storage unit managing step in which any of the plurality
of sections for which it is determined in the supply state
determination that the inactive gas is not properly supplied is
designated as a subject section, and in which, if the bypass
switching valve provided in the bypass portion communi-
cated to the storage unit feeding portion of the subject section
is inthe closed state, the storage units belonging to the subject
section are managed as disallowed storage units which are not
allowed to house the transporting containers, based on
detected information from the switched state detecting
device.

An example of a preferred embodiment of the present
invention is described next.

In an embodiment of the article storage facility in accor-
dance with the present invention, the storage unit feeding
portions are preferably divided into groups of two storage unit
feeding portions, wherein the bypass portion is preferably
configured to allow communication between the two storage
unit feeding portions in a same group.

With the above-described arrangement, the configuration
of'the bypass portion can be simplified compared with a case
where a bypass portion is configured to allow communication
among three or more storage unit feeding portions.

In an embodiment of the article storage facility in accor-
dance with the present invention, a storage shelf including the
storage units arranged in a vertical direction and in a lateral
direction is preferably provided wherein the bypass portion is
preferably configured to allow communication between the
storage unit feeding portions of the sections that are adjacent
each other in the vertical direction or in the lateral direction.

With the above-described arrangement, the length of the
bypass portion can be shortened compared with a case where
the bypass portion is configured to allow communication
between the storage unit feeding portions of sections that are
spaced apart from each other in the vertical direction or in the
lateral direction.
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In an embodiment of the article storage facility in accor-
dance with the present invention preferably further com-
prises: a section supply state detecting device for detecting a
supply state of the inactive gas to associated one of the plu-
rality of sections; a switched state detecting device for detect-
ing a switched state of the bypass switching valve; and a
controller for performing a supply state determination which
is a determination as to whether the inactive gas is properly
supplied based on detected information from the section sup-
ply state detecting device, wherein the section for which it is
determined by the supply state determination that the inactive
gas is not properly supplied is preferably designated as a
subject section, and wherein, if the bypass switching valve
provided in the bypass portion communicated to the storage
unit feeding portion of the subject section is in the closed
state, the controller is preferably configured to manage the
storage units belonging to the subject section as disallowed
storage units which are not allowed to house the transporting
containers, based on detected information from the switched
state detecting device.

With the above-described arrangement, if the amount of
the inactive gas supplied to a section decreases to below a
proper supply amount or if the inactive gas is not supplied to
the section at all due to damage to an inactive gas feed passage
or failure of a device, such as a pressure adjusting valve,
provided in an inactive gas feed passage, the section supply
state detecting device can detect that the inactive gas is not
properly supplied to the section (referred to, hereinafter, as a
“subject section”). And if the bypass switching valve pro-
vided in the bypass portion communicated to the storage unit
feeding portion of the subject section is in the closed state,
then the storage units belonging to the subject section are
managed as disallowed storage units. As such, when storing a
transporting container in a storage unit, for example, by not
selecting the storage unit to which the inactive gas is not
properly supplied as the storage unit in which the transporting
container is to be stored, and by selecting the storage unit to
which the inactive gas can be properly supplied, the inactive
gas is supplied to the transporting container stored in the
storage unit; thus, negative effects on the substrates that are
stored in the storage units can be prevented from occurring.

In addition, when the bypass switching valve provided in
the bypass portion that is communicated to the storage unit
feeding portion of the subject section is switched to the open
state, the inactive gas can be supplied from the bypass portion
to the subject section in question. In this case, since the bypass
switching valve is not in the closed state, the storage units
belonging to the subject section are not managed as disal-
lowed storage units. Thus, for example, when storing a trans-
porting container in a storage unit, the transporting container
can be stored in one of the storage units, that belong to the
subject section, but to which the inactive gas is supplied from
the bypass portion; thus, the storage units can be utilized
efficiently.

In an embodiment of the article storage facility in accor-
dance with the present invention, the controller is preferably
configured to perform a retreating transport operation in
which a transporting container, that is stored in one of the
storage units that is changed to the disallowed storage unit
due to a change in a supply state of the inactive gas, is
transported to another one of the storage units that is not
managed as the disallowed storage unit, based on detected
information from the section supply state detecting device.

With the above-described arrangement, even when it
becomes impossible to properly supply the inactive gas to a
storage unit, the transporting container stored in the storage
unit in question can be transported to a storage unit to which
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the inactive gas can be properly supplied; thus, negative
effects on the substrates in the transporting container can be
prevented from occurring.

In an embodiment of the article storage method in accor-
dance with the present invention, the steps performed by the
controller preferably further comprises a retreating transport
operation step in which a transporting container, that is stored
in one of the storage units that is changed to the disallowed
storage unit due to a change in a supply state of the inactive
gas, is transported to another one of the storage units that is
not managed as the disallowed storage unit, based on detected
information from the section supply state detecting device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical sectional side view of an article storage
facility,

FIG. 2 is a vertical sectional front view showing a part of
the facility in FIG. 1,

FIG. 3 is a perspective view of a storage unit,

FIG. 4 is a front view of the storage unit with a container
placed thereon,

FIG. 5 is a front view of the storage unit without a container
placed thereon,

FIG. 6 shows how inactive gas is supplied to different
sections,

FIG. 7 shows how the inactive gas is supplied to different
storage units,

FIG. 8 is a control block diagram,

FIG. 9 shows an example of a control status of the storage
units by a controller,

FIG. 10 shows another example of a control status of the
storage units by the controller,

FIG. 11 shows yet another example of a control status of
the storage units by the controller,

FIG. 12 shows how the inactive gas is supplied when a
bypass switching valve is closed,

FIG. 13 shows how the inactive gas is supplied when the
bypass switching valve is open, and

FIG. 14 is a flow chart.

DETAILED DESCRIPTION

Embodiments in which the present invention is applied to
an article storage facility having a purge function are
described next with reference to the accompanying drawings.
(General Construction)

An article storage facility, as shown in FIG. 1 and FIG. 2,
includes a storage shelf 10 having storage units 10S for stor-
ing transporting containers 50 (i.e. containers 50 to be trans-
ported which are referred to, hereinafter, as containers 50 for
short) each accommodating or housing substrates W therein
in a sealed state, with the storage units 10S arranged in ver-
tical columns and lateral rows, and a stacker crane 20 as a
transport device for transporting the containers 50 to and from
the plurality of storage units 10S and to and from the carry in
and out conveyor CV. In the present embodiment, a substrate
W is a semiconductor wafer, and each container 50 to be
stored is a FOUP (Front Opening Unified Pod) which accom-
modates or houses the semiconductor wafers.

(Construction of Container 50)

As shown in FIG. 4, each container 50 includes a casing 51
having an opening for taking the substrates W in and out of the
container 50, and a detachable lid (not shown) for closing the
opening of the casing 51.

As shown in FIGS. 1, 2, and 4, a top flange 52, which can
be gripped by a hoist type transport carriage D, is formed in
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6

the upper face of the container 50. A gas feed opening 50i for
introducing nitrogen gas as an inactive gas and a gas dis-
charge opening 500 are provided in the bottom of the con-
tainer 50. Though not shown, an introducing side opening and
closing valve is provided at the gas feed opening 50/ whereas
a discharging side opening and closing valve is provided at
the gas discharge opening 500.

In other words, the container 50 accommodates the sub-
strates W in a sealed state by virtue of the fact that the opening
is closed by the lid, and each of the opening and closing valve
at the gas feed opening 507 and the one at the gas discharge
opening 500 is closed while the substrates W are accommo-
dated or housed within the container 50.

The introducing side opening and closing valve is urged in
its closing direction, or toward its closed position, by means
of an urging member such as a spring. And when the dis-
charge pressure of nitrogen gas fed to the gas feed opening 507
becomes higher than a set valve opening pressure which is
higher than the atmospheric pressure by a set value, the intro-
ducing side opening and closing valve is opened by this
pressure.

Further, the discharging side opening and closing valve is
urged by the urging member such as a spring in the closing
direction or toward its closed position, so that when the pres-
sure inside the container 50 reaches a pressure higher than a
set valve opening pressure which is higher than the atmo-
spheric pressure by a set value, the valve is opened by this
pressure.

(Construction of Stacker Crane 20)

As shown in FIG. 1, the stacker crane 20 includes a trav-
eling carriage 21 which can run or travel along a travel rail
installed on the floor on the side of the front face of the storage
shelf 10, a mast 22 mounted erect on the traveling carriage 21,
upper frame 23 which is provided in an upper end of the mast
22 and which engages an upper guide rail (not shown), and a
lift deck 24 which can be moved up and down, or raised or
lowered, as being guided by the mast 22.

A transfer device 25 for transferring the container 50 to or
from the storage unit 10S is mounted on the lift deck 24.

The stacker crane 20 is configured to perform a carry-in
operation for transporting a container 50 on the carry in and
out conveyer CV to the storage unit 10S, a carry-out operation
for transporting the container 50 stored in the storage unit 10S
to the carry in and out conveyer CV, and a relocating operation
for transporting a container 50 in the storage unit 10S to
another storage unit 10S, by performing the traveling opera-
tion of the traveling carriage 21, the raising and lowering
operation of the lift deck 24 and the transfer operation of the
transfer device 25.

(Construction of Storage Section 10S)

As shown in FIG. 2, in the storage shelf 10, multiple hori-
zontal rows (eight layers in the present example) of storage
units 10S are arranged or layered in the vertical direction
whereas multiple vertical columns (nine columns in the
present example although FIG. 2 shows only four columns) of
storage units 10S are arranged or layered in the lateral direc-
tion; thus, there are storage units 10S located at 72 locations
in the entire storage shelf 10. And as shown in FIG. 6, the 72
storage units 10S is divided into six sections CH such that
each of the 72 storage units 10S belongs to one of the six
sections CH, with each section CH consisting of the total of
12 storage units 10S defined by four horizontal rows of stor-
age units 10S arranged or layered in the vertical direction and
three vertical columns of the storage units 10S arranged or
layered in the lateral direction. Thus, the plurality of storage
units 108 in the storage shelf 10 are divided into a plurality of
sections CH.
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As shown in FIG. 3, each of the plurality of storage units
10S includes a receiving support portion 10a for receiving
and supporting the container 50 thereon. And each storage
unit 10S stores a container 50 with the container 50 received
and supported by the receiving support portion 10a.

In addition, the receiving support portion 10a includes
three positioning projections 105 which engage engaged por-
tions (not shown) formed in the undersurface of the container
50 for positioning the container 50 at a predetermined posi-
tion and a pair of container sensors 10z for detecting whether
the container 50 is placed on the receiving support portion
10a (thatis, whether a container 50 is stored in the storage unit
10S).

In addition, as shown in FIGS. 3 and 5, the receiving
support portion 10a further includes a discharge nozzle 10i
for feeding nitrogen gas as an inactive gas into the container
50 stored in a storage unit 10S and a discharging gas passage
body 100 which allows a gas discharged from inside the
container 50 to pass.

As shown in FIG. 4, the discharge nozzle 10i is so located
that the discharge nozzle 10; fits into a gas feed opening 50i
provided in the undersurface of the container 50 when the
container 50 is placed at the predetermined position on the
receiving support portion 10a. In addition, the discharging
gas passage body 100 is so located that the discharging gas
passage body 100 fits into a gas discharge opening 500 pro-
vided in the undersurface of the container 50 when the con-
tainer 50 is placed at the predetermined position on the receiv-
ing support portion 10a.

Thus, when the container 50 is stored in the storage unit
10S and received and supported on the receiving support
portion 10q, the container 50 is positioned in a proper position
by the positioning projections 105 so that the discharge
nozzle 10; is fit into and connected to the gas feed opening 507
of the container 50 while the discharging gas passage body
100 is fit into and connected to the gas discharge opening 500.

And with the container 50 received and supported on the
receiving support portion 10a, the nitrogen gas is introduced
to inside the container 50 through the gas feed opening 50i of
the container 50 by discharging the nitrogen gas from the
discharge nozzle 107 at a pressure higher than the atmospheric
pressure by a set value to discharge or remove the gas that is
present within the container 50 to the outside through the gas
discharge opening 500.

(Construction for Supplying Nitrogen Gas)

As shown in FIGS. 6 and 7, the article storage facility is
provided with nitrogen gas feed passages 60 as inactive gas
feed passages for supplying nitrogen gas to the plurality of
storage units 10S. This nitrogen gas feed passages 60 are
described next. FIG. 6 shows the structure for supplying
nitrogen gas to each section CH whereas FIG. 7 shows the
structure for supplying nitrogen gas to each storage unit 10S.
Note that only two sections CH that are adjacent each other in
the vertical direction are shown in FIG. 7.

As shown in FIGS. 6 and 7, the nitrogen gas feed passages
60 include a main feed portion 61, section feeding portions 62
each of which diverts the nitrogen gas supplied by the main
feed portion 61 and supplies it to each of the plurality of
sections CH, storage unit feeding portions 63 each of which
diverts the nitrogen gas supplied to the respective section CH
by the section feeding portion 62 and supplies it to each of the
plurality of storage units 10S in the section CH.

As shown in FIG. 6, the section feeding portion 62 includes
an upstream section feeding portion 62a connected to the
main feed portion 61, and a plurality of downstream section
feeding portions 625 which branch or break off from the
upstream section feeding portion 62a. Six (which is the num-
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ber of the sections CH) of downstream section feeding por-
tions 625 are connected to the upstream section feeding por-
tion 62a.

Note that the same size pipe (i.e. same diameter pipe) as the
main feed portion 61 is used for the upstream section feeding
portion 62a whereas smaller size pipes (i.e. pipes with a
smaller diameter) than the upstream section feeding portion
624 arcused for the downstream section feeding portions 624.

Six of the storage unit feeding portions 63 are provided to
match the number of the sections CH. As shown in FIG. 7,
each of the storage unit feeding portions 63 includes an
upstream storage unit feeding portion 63« which is connected
to the section feeding portion 62, midstream storage unit
feeding portions 635 which branch or break off from the
upstream storage unit feeding portion 63a, and downstream
storage unit feeding portions 63¢ which branch or break off
from each midstream storage unit feeding portion 6356. Four
(which is the same as the number of rows of the storage units
10S in the section CH) of the midstream storage unit feeding
portions 635 are connected to each upstream storage unit
feeding portion 63a whereas three (which is the same as the
number of columns of the storage units 10S in the section CH)
of'the downstream storage unit feeding portions 63¢ are con-
nected to each midstream storage unit feeding portion 634.

Note that the same size pipes as (i.e. pipes with the same
diameter as) the downstream section feeding portion 625 are
used for the upstream storage unit feeding portion 63a and for
the midstream storage unit feeding portions 635 whereas
smaller size pipes (i.e. pipes with smaller diameter) are used
for the downstream storage unit feeding portions 63¢ than the
upstream storage unit feeding portion 63« and the midstream
storage unit feeding portions 634.

As shown in FIG. 6, a main valve 65, which can be
switched between an open state in which nitrogen gas can
communicate, or flow, from the main feed portion 61 to the
section feeding portion 62 and a closed state in which the
nitrogen gas cannot communicate from the main feed portion
61 to the section feeding portion 62, is provided at the con-
nection between the main feed portion 61 and the section
feeding portion 62. The state of gas supply for each storage
shelf 10 can be switched by operating this main valve 65
between a state in which nitrogen gas is supplied to the
storage shelf 10 and a state in which nitrogen gas is not
supplied to the storage shelf 10.

As shown in FIGS. 6 and 7, provided at each of the con-
nections between the section feeding portion 62 and the plu-
rality of storage unit feeding portions 63 are a section valve 66
which is a valve associated with the section and which can be
switched between an open state in which nitrogen gas can
communicate from the section feeding portion 62 to the stor-
age unit feeding portion 63 and a closed state in which nitro-
gen gas cannot communicate from the section feeding portion
62 to the storage unit feeding portion 63, a pressure adjusting
valve 67 which functions as a pressure adjusting device for
adjusting the pressure of the nitrogen gas in the storage unit
feeding portion 63 by adjusting the flow rate of the nitrogen
gas communicated from the section feeding portion 62 to the
storage unit feeding portion 63, a pressure sensor 68 which
functions as a pressure detection device for detecting the
pressure of the nitrogen gas in the storage unit feeding portion
63. The state of gas supply for each section CH can be
switched by operating this section valve 66 between a state in
which nitrogen gas is supplied to the section CH and a state in
which nitrogen gas is not supplied to the section CH.

As shown in FIG. 7, provided at each of the connections
between the storage unit feeding portion 63 and the discharge
nozzles 10i are a mass flow controller 40 and a storage unit
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valve 69 which is a valve for storage unit and which can be
switched between an open state in which the nitrogen gas can
communicate from the storage unit feeding portion 63 to the
discharge nozzle 10i and a closed state in which the nitrogen
gas cannot communicate from the storage unit feeding por-
tion 63 to the discharge nozzle 10i. The state of gas supply for
each storage unit 108 can be switched by operating the stor-
age unit valve 69 between a state in which nitrogen gas is
supplied to the storage unit 10S and a state in which nitrogen
gas is not supplied to the storage unit 10S.

As shown only with reference numerals in FIG. 7, each
mass flow controller 40 includes a flow rate adjusting valve 70
for adjusting the flow rate of the nitrogen gas supplied from
the storage unit feeding portion 63 to the discharge nozzle 10i,
and a flow rate sensor 71 for detecting the flow rate of the
nitrogen gas communicated from the storage unit feeding
portion 63 to the discharge nozzle 10i. In other words, each
mass flow controller 40 (flow rate adjusting valve 70) func-
tions as a feed rate adjusting device for adjusting the flow rate
of the nitrogen gas supplied to the discharge nozzle 10;.

As shown in FIG. 7, the plurality of storage unit feeding
portions 63 are divided into groups of two storage unit feed-
ing portions 63 in the present embodiment. And a bypass
portion 72 is provided to allow communication between the
two storage unit feeding portions 63 in the same group. Inci-
dentally, the bypass portions 72 are not shown in FIG. 6.

In the present embodiment, each bypass portion 72 is posi-
tioned to allow communication between two storage unit
feeding portions 63 that belong to two sections CH that are
adjacent each other in the vertical direction, with the total of
three bypass portions 72 provided in the six sections CH.

In addition, provided in each bypass portion 72 is a bypass
switching valve 73 which is a valve for the bypass and which
can be switched between an open state in which the nitrogen
gas can flow in the bypass portion 72 and a closed state in
which the nitrogen gas cannot flow in the bypass portion 72.
The bypass switching valves 73 are usually switched to the
closed state. Thus, the bypass switching valves 73 are in their
closed state in the following description unless specifically
stated otherwise.

Note that the same size pipe as the upstream storage unit
feeding portion 63a, etc., is used for each bypass portions 72.
(Control Arrangement)

As shown in FIG. 8, a controller H is configured to manage,
among other things, the storage status (which includes loca-
tions) of the containers 50 in the storage shelf 10 as well as to
control operation of the stacker crane 20 based on a carry-in
command and carry-out command from a superordinate con-
troller (not shown).

To describe in more detail, when a carry-in command is
issued from the superordinate controller, the controller H
performs a carry-in transport process in which the controller
H selects, based on the storage status, an empty storage unit
108, in which no container 50 is stored, as the target storage
unit 108 in which a container 50 is to be stored, and in which
the controller H controls the operation of the stacker crane 20
to transport the container 50 from the carry in and out con-
veyor CV to the target storage unit 10S. In addition, when a
carry-out command is issued from the superordinate control-
ler, the controller H is configured to perform a carry-out
transport process in which the controller H controls, based on
the storage status, the operation of the stacker crane 20 to
transport the container 50 from the storage unit 10S, in which
the container 50 to be carried or taken out is stored, to the
carry in and out conveyor CV.

The controller H is configured to transmit, to the program-
mable logic controller P, feed information which indicates the
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amount of nitrogen gas to be supplied or fed as well as the
storage unit or units 10S to which the nitrogen gas is to be
supplied, and to control the operations of the section valves
66, the storage unit valves 69, and the flow rate adjusting
valves 70 (mass flow controller 40). The control construction
for controlling the operations of the section valves 66, the
storage unit valves 69, and the flow rate adjusting valves 70 is
described next.

In present embodiment, the pressure adjusting valves 67
and the bypass switching valves 73 are configured to be
operated by hand.

The programmable logic controller P and I/O enhancement
modules A are connected to the controller H by communica-
tion lines for communication.

The mass flow controllers 40 for the six sections are con-
nected to the programmable logic controller P. Since 12 mass
flow controllers 40 belong to one section CH, the total of 72
mass flow controllers 40 are connected to the programmable
logic controller P in the present embodiment.

One [/O enhancement module A is provided to each of the
plurality of sections CH, thus, six modules A are provided,
which is the same as the number of the sections CH. Con-
nected to each I/O enhancement module A are the container
sensors 10z, the pressure sensors 68, and a manifold 74 that
belong to the section CH that is associated with the I/O
enhancement module A.

Two container sensors 10z are provided to each storage unit
10S as described above; thus, a total of 24 container sensors
10z are provided to each section CH. These 24 container
sensors 10z are connected to the /O enhancement module A.

In addition, the pressure sensor 68 and the manifold 74 are
provided to each of the plurality of sections CH so that one
pressure sensor 68 and one manifold 74 are associated with
each section CH and are connected to the I/O enhancement
module A of each section CH. Incidentally, the manifold 74 is
configured to be able to open and close the one section valve
66 and 12 storage unit valves 69 that belong to the associated
section CH.

And the programmable logic controller P is configured to
transmit command information to the manifold 74 through
the I/O enhancement module A based on the feed information
from the controller H. The manifold 74 is configured to oper-
ate, based on the command information, to supply nitrogen
gas to the storage unit 10S to which the nitrogen gas is to be
supplied. In other words, the controller H performs a flow rate
adjusting step in which the controller H controls the operation
of'the manifold 74 and switching of the storage unit valve 69,
through the 1/0 enhancement module A.

In addition, the programmable logic controller P is config-
ured to transmit command information to the mass flow con-
troller 40 based on the feed information from the controller H.
Each mass flow controller 40 is configured to adjust the flow
rate of the nitrogen gas discharged from the discharge nozzle
10i by operating the flow rate adjusting valve 70 to achieve the
flow rate that is in line, or in accordance, with the command
information.

Each mass flow controller 40 is configured to output an
abnormal flow condition signal to the programmable logic
controller P if and when a state, in which the flow rate
detected by the flow rate sensor 71 does not reach the flow rate
that is in line with the command information, continues for a
set period of time, due, for example, to an abnormal condition
that occurred in the flow rate adjusting valve 70. The abnor-
mal flow condition signal is transmitted from the program-
mable logic controller P to the controller H.

Note that the mass flow controller 40 functions as an abnor-
mal flow condition detecting device for detecting an abnor-
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mal condition of the flow rate adjusting valve 70 (mass flow
controller 40), as a storage unit supply state detecting device
S2 for detecting the supply state of nitrogen gas to each of the
plurality of storage units 10S, and as a supply state detecting
device S for detecting the supply state of nitrogen gas to the
plurality of storage units 10S.

Each I/O enhancement module A is configured to output a
reply signal in response to command information from the
programmable logic controller P. The programmable logic
controller P is configured to transmit an abnormal I/O condi-
tion signal to the controller H when there is no reply signal
from an I/O enhancement module A in response to command
information.

Note that the programmable logic controller P functions as
a relay failure detection device for detecting an abnormal
condition in the I/O enhancement module A, and as a section
supply state detecting device S1 for detecting the supply state
of nitrogen gas to each of the plurality of sections CH, and
further as a supply state detecting device S for detecting the
supply state of nitrogen gas to the plurality of storage units
10S.

Each manifold 74 is configured to output a reply signal in
response to command information from the programmable
logic controller P. The programmable logic controller P is
configured to transmit an abnormal flow rate condition signal
to the controller H when there is no reply signal from an
manifold 74 in response to command information.

Note that a flow rate adjusting device consists of and is
defined by the manifold 74 and the storage unit valves 69, and
that each 1/O enhancement module A functions as a relaying
device for relaying communication between the controller H
and the plurality of flow rate adjusting devices belonging to
the associated section CH.

The pressure sensor 68 is configured to output detected
information to the programmable logic controller P. The pro-
grammable logic controller P is configured to transmit an
abnormal pressure signal to the controller H if the pressure
detected by the pressure sensor 68 deviates from the pressure
in line with, or in accordance with, the command information
by a value greater than or equal to a set pressure, that is, if a
pressure that is abnormal with respect to the pressure that has
been adjusted by the pressure adjusting valve 67 is detected
by the pressure sensor 68.

Note that the pressure sensor 68 functions as the section
supply state detecting device S1 for detecting the supply state
of nitrogen gas to each of the plurality of sections CH, and as
the supply state detecting device S for detecting the supply
state of nitrogen gas to the plurality of storage units 10S.

The controller H performs a storage unit managing step
based on the detected information from the supply state
detecting device S. A supply state determination, which is a
determination as to whether nitrogen gas is properly supplied,
is performed in the storage unit managing step. And the
plurality of storage units 10S are managed by distinguishing
disallowed storage units, which are the storage units 10S for
which it is determined that the nitrogen gas is not properly
supplied, from allowed storage units 10S which are the stor-
age units that are not disallowed storage units. That is, the
controller H manages the plurality of storage units 10S by
distinguishing allowed storage units, which are the storage
units 108 to which nitrogen gas is properly supplied, from
disallowed storage units 10S to which the nitrogen gas is not
properly supplied. And the controller H performs a retreating
transport operation step if and when a container 50 is stored in
a storage unit 10S that is changed from an allowed storage
unit to a disallowed storage unit due to changes in the supply
state of nitrogen gas. In the retreating transport operation step,
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a retreating transport operation is performed in which the
container 50, that is stored in the storage unit 10S that is
changed from an allowed storage unit to a disallowed storage
unit due to changes in the supply state of the nitrogen gas, is
transported to a storage unit 10S that is managed as an
allowed storage unit.

How the controller H manages the plurality of storage units
10S is described further. FIG. 9 shows a section CH in which
the nitrogen gas is properly supplied to all of the storage units
10S that belong to the section CH. FIG. 10 shows a section
CH in which the nitrogen gas is not properly supplied to all of
the storage units 10S that belong to the section CH. FIG. 11
shows a section CH in which the nitrogen gas is not properly
supplied to some of the storage units 10S that belong to the
section CH. In FIGS. 10 and 11, the apparatus in which failure
occurred (pressure adjusting valve 67 in FIG. 10) and the
storage unit 10S managed as a disallowed storage unit are
shaded.

If and when a pressure that is abnormal with respect to the
pressure that has been adjusted by the pressure adjusting
valve 67 is detected by the pressure sensor 68 and an abnor-
mal pressure signal is transmitted from the programmable
logic controller P, the controller H is configured to manage
and designate all of the storage units 10S, belonging to the
section CH associated with the section feeding portion 62 in
which the abnormal pressure was detected, as disallowed
storage units (see FIG. 10). In other words, the controller H
makes a determination as the supply state determination
based on the detected information from the pressure sensor 68
as to whether an abnormal pressure, with respect to the pres-
sure that has been adjusted by the pressure adjusting valve 67,
is detected by the pressure sensor 68. The controller H deter-
mines that abnormal pressure is detected by the pressure
sensor 68 if the abnormal pressure signal is transmitted from
the programmable logic controller P, and determines the sec-
tion CH associated with the pressure sensor 68 to be a section
CH in which the nitrogen gas is not properly supplied. The
controller H determines all of the storage units 10S, belong-
ing to the section CH that is determined to be a section in
which the nitrogen gas is not properly supplied (referred to,
hereinafter, as the “subject section”), to be storage units 10S
to which the nitrogen gas is not properly supplied, and man-
ages them as disallowed storage units.

If'and when an abnormal condition of an I/O enhancement
module A is detected and an abnormal I/O condition signal is
transmitted from the programmable logic controller P, the
controller H is configured to manage all of the storage units
10S belonging to the section CH associated with the 1/0
enhancement module A as disallowed storage units. In other
words, the controller H makes a determination as the supply
state determination based on the detected information from
the programmable logic controller P as to whether the abnor-
mal condition in an I/O enhancement module A is detected by
the programmable logic controller P. The controller H deter-
mines that an abnormal condition of an I/O enhancement
module A is detected if the abnormal I/O condition signal is
transmitted from the programmable logic controller P, and
determines that the section CH associated with the I/O
enhancement module A is a subject section. The controller H
determines all of the storage units 10S belonging to the sub-
ject section to be storage units 10S to which the nitrogen gas
is not properly supplied and manages them as disallowed
storage units.

If and when an abnormal condition of the manifold 74 is
detected and an abnormal flow rate signal is transmitted from
the programmable logic controller P, the controller H is con-
figured to manage all ofthe storage units 10S belonging to the
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section CH associated with the manifold 74 as disallowed
storage units. In other words, the controller H makes a deter-
mination as the supply state determination based on the
detected information from the programmable logic controller
P as to whether an abnormal condition of the manifold 74 is
detected by the programmable logic controller P. The control-
ler H determines that an abnormal condition of the manifold
74 is detected if the abnormal flow rate signal is transmitted
from the programmable logic controller P, and determines
that the section CH associated with the manifold 74 is a
subject section. The controller H determines that all of the
storage units 10S belonging to the subject section are storage
units 10S to which the nitrogen gas is not properly supplied,
and manages them as disallowed storage units.

If and when an abnormal condition of a mass flow control-
ler 40 is detected and an abnormal flow condition signal is
transmitted from the programmable logic controller P, the
controller H is configured to manage the storage unit 10S, to
which the nitrogen gas is supplied through the mass flow
controller 40, as a disallowed storage unit (see FIG. 11). In
other words, the controller H makes a determination as the
supply state determination based on the detected information
from the mass flow controller 40 as to whether an abnormal
condition of the flow rate adjusting valve 70 is detected by the
mass flow controller 40. The controller H determines that an
abnormal condition of the flow rate adjusting valve 70 (mass
flow controller 40) is detected if an abnormal flow condition
signal is transmitted from the programmable logic controller
P. The controller H determines the storage unit 10S, to which
the nitrogen gas is supplied through the mass flow controller
40, to be a storage unit 10S to which the nitrogen gas is not
properly supplied, and manages it as a disallowed storage
unit.

As such, the controller H is configured to manage all of the
storage units 108, belonging to the section CH (subject sec-
tion) for which it is determined that the nitrogen gas is not
properly supplied, as disallowed storage units based on the
detected information from the section supply state detecting
device S1, and is also configured to manage the storage unit
108, for which it is determined that the nitrogen gas is not
properly supplied, as a disallowed storage unit based on the
detected information from the storage unit supply state
detecting device S2. And the controller H is configured to
manage the storage units 10S that are not managed or desig-
nated as disallowed storage units as allowed storage units.

The retreating transport operation performed by the con-
troller H is described next.

As shown in FIG. 14, if any changes in the supply state of
the inactive gas to any one of the plurality of storage units 10S
are detected by the supply state detecting device S (i.e., “Yes”
in Step #01), the controller H is configured to change the
control status of the storage unit 10S based on the change
(Step #02). More specifically, if an abnormal condition sig-
nal, which is any one of the abnormal pressure signal, the
abnormal flow condition signal, the abnormal flow rate signal
and the abnormal 1/0 condition signal, is transmitted regard-
ing any of the storage units 10S that are managed as allowed
storage units, the controller H is configured to change the
control status of the storage unit 10S to a disallowed storage
unit. And the controller H is configured to change the control
status of the storage unit 10S to the allowed storage unit if any
of the abnormal condition signals is no longer transmitted
regarding the storage unit 10S that is managed as a disallowed
storage unit.

And if a container 50 is stored in a storage unit 10S whose
control status has been changed from the allowed storage unit
to the disallowed storage unit due to changes in the supply
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state of the nitrogen gas, the controller H performs the retreat-
ing transport operation based on the storage status to transport
the container 50 to a storage unit 10S that is managed as an
allowed storage unit (step #03).

Incidentally, the controller H is configured not to select any
of' the storage units 10S that are managed as disallowed stor-
age units as the storage unit 10S to which a container 50 is to
be brought in when performing a carry-in transport process,
$0 as not to store any containers 50 in any of the storage units
10S that are managed as disallowed storage units.

More specifically, for example, when all of the storage
units 10S belonging to a certain section CH are managed as
allowed storage units as shown in FIG. 9, and when abnormal
pressure is detected by the pressure sensor 68 because the
pressure adjusting valve 67 failed and the abnormal pressure
signal is transmitted to the controller H, then, as shown in
FIG. 10, all of the storage units 10S belonging to the section
CH will be managed as disallowed storage units. In such a
case, all of the containers 50 stored in the storage units 10S
belonging to the section CH in question are transported to the
storage units 10S that are managed as allowed storage units in
one or more of other sections CH.

Thus, by performing the retreating transport operation to
transport the containers 50 to the storage units 10S that are
managed as allowed storage units, inactive gas can be prop-
erly fed or supplied to the containers 50 because the inactive
gas is properly supplied to these storage units 10S. Thus,
negative effects on the substrates W in the containers 50
stored by the storage units 10S can be prevented from occur-
ring even when it becomes impossible to properly supply
inactive gas to the storage unit 10S.

And in the present embodiment, when transporting all of
the containers 50, stored in the storage units 10S belonging to
the section CH in question, to one or more of other sections
CH by the retreating transport operation, if there are storage
units 108 (in the section H in question) for which it is detected
by the storage unit supply state detecting device S2 that the
nitrogen gas is not properly supplied as well as storage units
10S for which it is detected by the storage unit supply state
detecting device S2 that the nitrogen gas is properly supplied,
then the containers 50 stored in the former storage units 10S
to which the nitrogen gas is not properly supplied are prefer-
entially transported to the storage units 10S managed as
allowed storage units. Here, the “former” storage units 10S
are the storage units 10S for which it is determined that the
nitrogen gas is not properly supplied by the supply state
determination based on the detected information from the
storage unit supply state detecting device S2 and the “latter”
storage units 10S are the rest of the storage units 10S that are
not the “former” storage units 10S.

The controller H is configured to control the operation of
the monitor 75 to cause the monitor 75 to display information
indicating the control status of the plurality of the storage
units 10S as well as the apparatus in which an abnormal
condition occurred.

As described above, in the present embodiment, a bypass
portion 72 is provided to allow communication between two
storage unit feeding portions 63 that are paired. And guidance
such as the operating procedure for the bypass switching
valve 73 etc., is displayed on the monitor 75 after a retreating
transport operation is completed.

Thus, an operator can manually operate the bypass switch-
ing valve 73 based on the information displayed on the moni-
tor 75, the state of the nitrogen gas feed passages 60, and the
state of apparatuses that are installed in the feed passages 60.

As shown in FIGS. 12 and 13, a switched state detection
sensor 90 which functions as a switched state detecting device
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is provided for detecting the changed state of each bypass
switching valve 73. And the controller H is configured to
manage the storage units 10S belonging to the subject section
as disallowed storage units based on the detected information
from the switched state detection sensor 90, if the bypass
switching valve 73 provided in the bypass portion 72 con-
nected to the storage unit feeding portion 63 of a subject
section is closed. Here, as described above, a subject section
is a section CH which is determined in a supply state deter-
mination based on the detected information from the section
supply state detecting device S1 to be a section to which the
nitrogen gas is not properly supplied. In other words, the
controller H is configured to manage the storage unit 10S
belonging to a specific section CH as disallowed storage units
based on the detected information from the section supply
state detecting device S1 and on the detected information
from the switched state detection sensor 90. Here, the specific
section CH is a section CH to which the nitrogen gas is not
properly supplied and for which the bypass portion 72 con-
nected to the storage unit feeding portion 63 of this section
CH is in a state that prohibits passage of the nitrogen gas.

That is, for example, if an abnormal pressure signal is
transmitted to the controller H because the pressure adjusting
valve 67 associated with the upper section CH shown in FIG.
12 failed, then all of the storage units 10S belonging to that
section CH are managed as disallowed storage units. In such
a state, when the bypass switching valve 73 provided in the
bypass portion 72 connected to the upper section CH is
opened, then the nitrogen gas can be supplied as shown in
FIG. 13, to the upper section CH from the lower section CH
that is connected thereto by the bypass portion 72.

Thus, by opening the bypass switching valve 73, the upper
section CH is no longer a specific section CH described above
and the control status of the storage units 10S belonging to the
upper section CH changes from disallowed storage units to
allowed storage units. Therefore, they can be selected as the
storage units 10S for storing containers 50 in a container
carrying-in operation and thus can store the containers 50.
They can also receive the containers 50 stored in other storage
units 10S when the control status of those other storage units
10S is changed to disallowed storage units.

Note that the controller H may be configured to control the
operation of the section valve 66 to close the section valve 66
belonging to the section CH (subject section) to which nitro-
gen gas is not properly supplied when the bypass switching
valve 73 is opened based on the detected information from the
section supply state detecting device S1 and the detected
information from the switched state detection sensor 90.

Thus, with the bypass switching valve 73 switched to its
closed state or position, the flow rate of the nitrogen gas
supplied to the storage unit 10S can be adjusted for each
section CH. With the structure described above, if the amount
of inactive gas supplied to one or more storage units 10S
decreases to below a proper supply amount or if the inactive
gas is not supplied to one or more storage units 10S at all due
to damage to a nitrogen gas feed passage 60 or failure of, for
example, the devices, then the inactive gas can be allowed to
flow from the storage unit feeding portion 63 of the section
CH to which nitrogen gas is supplied properly to the storage
unit feeding portion 63 of the section CH to which nitrogen
gas is not supplied properly by opening the bypass switching
valve 73.

ALTERNATIVE EMBODIMENTS

(1) In the embodiment described above, each bypass por-
tion 72 is configured to allow communication between two
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storage unit feeding portions 63 that belong to two sections
CH that are adjacent each other in the vertical direction.
However, the bypass portion 72 may be configured to allow
communication between two storage unit feeding portions 63
that belong to two sections CH that are adjacent each other in
the lateral or horizontal direction. In addition, the bypass
portion 72 may be configured to allow communication
between two storage unit feeding portions 63 that belong to
two sections CH that are spaced apart from each other (with
another section CH interposed therebetween) in the vertical
or lateral direction.

(2) In the embodiment described above, the plurality of
storage unit feeding portions 63 are divided into groups of
two storage unit feeding portions 63. And each bypass portion
72 is configured to allow communication between the two of
the plurality of storage unit feeding portions 63 in the same
group. However, the plurality of storage unit feeding portions
63 may be divided into groups of three or more storage unit
feeding portions 63, or may all be grouped together into one
group. And bypass portions 72 may be configured to allow
communication between or among the three or more in the
same group or all of the storage unit feeding portions 63.

(3) In the embodiment described above, the switched state
detection sensor 90 is provided as the switched state detecting
device for detecting the switched state of the bypass switch-
ing valve 73, and the controller H is configured to determine
whether the bypass portion 72 is in a state in which the
inactive gas can be communicated therethrough or in a state in
which the inactive gas cannot be communicated therethrough
based on the detection state from the switched state detecting
device. However, in replace of sensors (such as a opening-
and-closing sensor, etc.), it is also possible to use a device that
indirectly detects whether the bypass switching valve 73 is
open or closed, as a switched state detecting device. For
example, an input device with which an operator performs an
input operation when operating the bypass switching valve 73
may be provided as the switched state detecting device. And
the input device may detect whether the bypass switching
valve 73 is open or closed based on an operator’s input opera-
tion, upon which the detected information is transmitted to
the controller H. In other words, with such arrangement, the
controller H determines if the bypass portion 72 is in the state
in which the inactive gas can be communicated therethrough
or in the state in which the inactive gas cannot be communi-
cated therethrough based on the input from the input device.

(4) In the embodiment described above, an example is
described in which the substrates W are semiconductor
wafers and the containers 50 to be transported are FOUPs.
However, the invention is not limited to this: for example, the
substrates W may be reticles and the transported containers
50 may be containers for reticles. In addition, although nitro-
gen gas is selected as an inactive gas in the embodiment,
various kinds of gas, other than nitrogen gas, with low reac-
tivity to the stored substrates W such as gaseous argon, etc.,
may be used as the inactive gas.

What is claimed is:

1. An article storage facility comprising:

a controller;

a plurality of storage units configured to store transporting

containers for housing substrates;

a transport device configured to transport the transporting

containers to the plurality of storage units;

inactive gas feed passages configured to supply inactive

gas to each of the plurality of said storage units;

a discharge portion configured to discharge the inactive gas

supplied to an associated one of the storage units by an
associated one of the inactive gas feed passages into the
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interior of an associated one of the transporting contain-
ers stored in the associated one of the storage units;

wherein the plurality of storage units are divided into a
plurality of sections,

wherein the inactive gas feed passages include section
feeding portions which divert and supply the inactive gas
to each of the plurality of sections, and storage unit
feeding portions which divert and supply the inactive
gas, that is supplied to a respective section by an asso-
ciated one of the section feeding portions, to each of the
plurality of storage units in the respective section,

wherein the article storage facility further includes a
bypass portion configured to allow communication
between two or more of the storage unit feeding portions
belonging to the different sections among the plurality
of storage unit feeding portions;

a bypass switching valve located along the bypass portion
that can be switched between an open state in which the
inactive gas can be communicated through the bypass
portion and a closed state in which the inactive gas
cannot be communicated through the bypass portion;

wherein between each storage unit feeding portion divert-
ing from the section feeding portion and the section
feeding portion, at least one of a section valve switchable
between an allowed state and a disallowed state and a
pressure adjusting valve for adjusting a flow rate of the
inactive gas communicated to the storage unit feeding
portion is provided, the allowed state being a state in
which the inactive gas can be communicated between
the section feeding portion and said each storage unit
feeding portion, the disallowed state being a state in
which the inactive gas cannot be communicated between
the section feeding portion and said each storage unit
feeding portion; and

the bypass portion is configured to allow communication
between the different storage unit feeding portions with-
out passing through the section valve and the pressure
adjusting valve wherein the controller is configured to
manage the storage units as disallowed storage units
which are not allowed to house transporting containers,
or as allowed storage units which are allowed to house
transporting containers, based in part on a state of the
bypass switching valve.

2. The article storage facility as defined in claim 1, wherein
the storage unit feeding portions are divided into groups of
two storage unit feeding portions, wherein the bypass portion
is configured to allow communication between the two stor-
age unit feeding portions in a same group.

3. The article storage facility as defined in claim 1, wherein

a storage shelf including the storage units arranged in a
vertical direction and in a lateral direction is provided,
and

wherein the bypass portion is configured to allow commu-
nication between the storage unit feeding portions of the
sections that are adjacent each other in the vertical direc-
tion or in the lateral direction.

4. The article storage facility as defined in claim 1 further

comprising:

a section supply state detecting device configured to detect
a supply state of the inactive gas to an associated one of
the plurality of sections;

a switched state detecting device configured to detect a
switched state of the bypass switching valve;

wherein the controller is configured to perform a supply
state determination which is a determination as to
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whether the inactive gas is properly supplied based on
detected information from the section supply state
detecting device;

wherein the section for which the controller determines in
the supply state determination that the inactive gas is not
properly supplied is designated as a subject section, and

wherein, if the bypass switching valve provided in the
bypass portion communicated to the storage unit feeding
portion of the subject section is in the closed state, the
controller is configured to manage the storage units
belonging to the subject section as disallowed storage
units which are not allowed to house the transporting
containers, based on detected information from the
switched state detecting device.

5. The article storage facility as defined in claim 4, wherein

the controller is configured to perform a retreating trans-
port operation in which a transporting container, that is
stored in one of the storage units that is changed to the
disallowed storage unit due to a change in a supply state
of the inactive gas, is transported to another one of the
storage units that is not managed as the disallowed stor-
age unit, based on detected information from the section
supply state detecting device.

6. An article storage method using an article storage facility

including:

a plurality of storage units configured to store transporting
containers for housing substrates;

a transport device configured to transport the transporting
containers to the plurality of storage units;

inactive gas feed passages configured to supply inactive
gas to each of the plurality of said storage units; and

a discharge portion configured to discharge the inactive gas
supplied to an associated one of the storage units by an
associated one of the inactive gas feed passages into the
interior of an associated one of the transporting contain-
ers stored in the associated one of the storage units;

wherein the plurality of storage units are divided into a
plurality of sections,

wherein the inactive gas feed passages include section
feeding portions which divert and supply the inactive gas
to each of the plurality of sections, and storage unit
feeding portions which divert and supply the inactive
gas, that is supplied to a respective section by an asso-
ciated one of the section feeding portions, to each of the
plurality of storage units in the respective section,

wherein the article storage facility further includes a
bypass portion configured to allow communication
between two or more of the storage unit feeding portions
belonging to the different sections among the plurality
of storage unit feeding portions;

a bypass switching valve located along the bypass portion
that can be switched between an open state in which the
inactive gas can be communicated through the bypass
portion and a closed state in which the inactive gas
cannot be communicated through the bypass portion;

a section supply state detecting device configured to detect
a supply state of the inactive gas to an associated one of
the plurality of sections;

a switched state detecting device configured to detect a
switched state of the bypass switching valve; and

a controller configured to perform a supply state determi-
nation which is a determination as to whether the inac-
tive gas is properly supplied based on detected informa-
tion from the section supply state detecting device;

wherein between each storage unit feeding portion divert-
ing from the section feeding portion and the section
feeding portion, at least one of a section valve switchable
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between an allowed state and a disallowed state and a
pressure adjusting valve for adjusting a flow rate of the
inactive gas communicated to the storage unit feeding
portion is provided, the allowed state being a state in
which the inactive gas can be communicated between
the section feeding portion and said each storage unit
feeding portion, the disallowed state being a state in
which the inactive gas cannot be communicated between
the section feeding portion and said each storage unit
feeding portion; and

the bypass portion is configured to allow communication

between the different storage unit feeding portions with-
out passing through the section valve and the pressure
adjusting valve;

the article storage method comprising the following step

that is performed by the controller:

a storage unit managing step in which any of the plurality
of sections for which the controller determines in the
supply state determination that the inactive gas is not
properly supplied is designated as a subject section, and
in which, if the bypass switching valve provided in the
bypass portion communicated to the storage unit feeding
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portion of the subject section is in the closed state, the
storage units belonging to the subject section are man-
aged as disallowed storage units which are not allowed
to house the transporting containers, based on detected
information from the switched state detecting device,

wherein in the storage unit managing step, if the bypass
switching valve provided in the bypass portion commu-
nicated to the storage unit feeding portion of the subject
section to which the disallowed storage units belong is in
the open state, said disallowing storage units are man-
aged as allowed storage units which are allowed to house
the transporting containers.

7. The article storage method as defined in claim 6, wherein
the steps performed by the controller further comprises a
retreating transport operation step in which a transporting
container, that is stored in one of the storage units that is
changed to the disallowed storage unit due to a change in a
supply state of the inactive gas, is transported to another one
of the storage units that is not managed as the disallowed
storage unit, based on detected information from the section
supply state detecting device.

#* #* #* #* #*
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